Regional Almond Variety Trials (RAVTs) were planted in
Introduction
In the early 1970's, a series of Regional Almond Variety Trials (RAVTs) were established in California to evaluate new or promising cultivars in a semi-commercial setting before they were widely planted on a commercial scale. Because almonds are grown across a north to south range of approximately 650 kilometers with varying climatic conditions, it is necessary to test the performance of new material in a number of 458 locations. The original RAVTs were planted between 1974 and 1981 in five almond growing areas and were instrumental in gaining acceptance of the 'Butte' cultivar as well as encouraging the planting of 'Sonora' and 'Padre'. These original trials also had some limitations since the individual trials were planted over an eight year period with different cultivar combinations in each planting (Micke et al., 1998) making it difficult to compare the data across locations.
To try to get around some of the limitations of the original RAVTs, a new generation of RAVTs was planted in 1993. There were three trials planted, one in the northern growing region in Butte County, one in the central region in San Joaquin County, and one in the southern region in Kern County. All of these trials were planted in 1993 with the same cultivar composition (Micke et al., 1998) .
Materials and methods

Rootstocks, soils and irrigation
Each of the trials was planted with rootstocks representative of those most commonly used in the surrounding region. At the Butte trial, 'Lovell' peach was the selected rootstock while 'Nemaguard' peach seedling was the rootstock used at the San Joaquin and Kern Trials. The Butte trial is on Vina loam soil and is irrigated with solidset sprinklers. The San Joaquin trial is on Delhi loamy sand and is flood irrigated using surface water. The Kern trial is on Milham sandy loam soil and is presently irrigated with a drip system although it was irrigated with micro-sprinklers prior to 1999.
Cultivars and selections in current trial
In the Butte trial, 21 to 25 trees were planted for each cultivar or selection at a density of 185 trees ha -1 . In the San Joaquin and Kern trials, 29 to 38 trees are planted for each cultivar or selection at densities of 158 and 212 trees ha -1 respectively. Test cultivars or selections are planted in single rows alternating with rows of standard cultivars that bloom during a similar period for cross-pollination. 'Nonpareil' is planted adjacent to early and mid-blooming cultivars and 'Mission' adjacent to late blooming cultivars. Several source-clones of 'Nonpareil' and 'Mission' are also being compared in these trials. In addition to 'Nonpareil' and 'Mission', seven other "new standard" cultivars (other cultivars commonly planted at the time of initiation of the trials) are also included. These new standard cultivars include 'Butte', 'Carmel', 'Fritz' (not at the Butte RAVT), 'Monterey', 'Padre', 'Price', and 'Sonora'.
The new cultivars being tested in these trials are 'Aldrich', 'Chips', 'Donna', 'Dottie Won' (Delta RAVT only), 'Kahl', 'Kapareil', 'Jenette', 'Jiml', 'Johlyn', 'Livingston', 'Morley', 'Plateau', 'Rosetta', 'Ruby', 'Sano', 'Savana', 'Wood Colony', and 'Yokut'. In addition, six numbered selections from the University of California breeding program are included. These are 1-87, 1-102W, 2-19E, 2-43W, 13-1, and 25-75.
Parameters being evaluated
Bloom time, hull split date, harvest date, yield, and nut quality are among the parameters being evaluated in each of the trials. Observations are also being taken on tree size, shape, structure, vigor, bearing habit, pest susceptibility, disease susceptibility, and for any sign of genetic disorders such as non-infectious bud failure (Kester and Gradziel, 1996) .
Results
The first analysis will be based on yields, since this is a major factor in determining desirability of new cultivars. Then any quality or disease related issues will 459 be discussed for each of the promising cultivars.
Individual RAVTs
Butte trial At the Butte RAVT, selection 13-1, 'Plateau', 'Monterey' and 'Carmel' have all produced higher cumulative yields than 'Nonpareil' (Table 1) . Although selection 13-1 has had the highest cumulative yield to date at this trial, it has also been observed to be very susceptible to both Alternaria and Anthracnose at this location. Despite this susceptibility to diseases, it has still managed to produce the highest yields at the Butte RAVT. Plateau has produced well at the Butte RAVT, but has also had a consistently high percentage of double kernels.
San Joaquin trial
Yields averaged over all cultivars and selections at the San Joaquin RAVT have been similar to those at the Butte RAVT (Fig. 1) . There are 15 cultivars that have produced higher cumulative yields compared to 'Nonpareil' at the San Joaquin RAVT (Table 2) . Of these, 'Carmel', 'Butte', 'Ruby', 'Plateau' and 'Fritz' had the highest cumulative yields. However, 'Plateau' had 34% double kernels at this trial and this tendency may limit its acceptability for some uses.
Kern trial
Overall, yields at the Kern RAVT were considerably higher than those at either of the other RAVTs (Fig. 1) . The top fifteen yielding cultivars or selections at the Kern RAVT have all produced higher cumulative yields compared to any cultivar or selection at either of the other RAVTs. Part of these differences are most likely due to the higher planting density of 212 trees ha -1 at the Kern RAVT compared to the 185 and 158 trees ha -1 at the San Joaquin and Butte RAVTs respectively. There were eight cultivars or selections that have produced higher cumulative yields than Nonpareil at the Kern RAVT (Table 3) .
Comparison among all three RAVTs
As expected some cultivars and selections have produced better cumulative yields at one RAVT compared their performance at the other sites. Selection 2-19E has performed near the bottom at both the Butte (Table 1 ) and the San Joaquin (Table 2 ) RAVTs but at the Kern RAVT it has the 6 th highest cumulative yield and has outproduced 'Nonpareil' at this point in the study (Table 3 ). This suggests there are some cultivars or selections that might be particularly well suited to a particular area in the state. Growers must take this into account when deciding what cultivars to plant. Another example of these regional differences is the performance of selection 13-1 which had the highest cumulative yields at the Butte RAVT (Table 1) , produced in the upper half of all cultivars at the Kern RAVT (Table 3 ) but produced in the lowest third at the San Joaquin RAVT (Table 2 ). 'Plateau' and 'Ruby' have produced high cumulative yields at all three sites (see Table 1 , 2, and 3).
There are nine cultivars that have produced cumulative yields for all sites averaged above those of 'Nonpareil' (Table 4) . These cultivars have generally performed well at all of the RAVTs suggesting they may be a little less risky than cultivars that have performed well at only one of the RAVTs. 'Kapareil' has performed poorly at all three RAVTs (Table 2 ) and also has shown 4% or more worm damage at one or more of the sites each year (data not shown). 'Savana' has also performed poorly at all of the sites and has had problems with inconsistent flowering and leafing out in many years. In general late leafing cultivars such as 'Savana' and 'Morley' have not done well under California growing conditions. Part of the reason for this may be poor overlap with pollenizers.
No cultivars or selections have shown unambiguous signs of non-infectious bud 460 failure in any of the RAVTs at this point in time.
The data from these RAVTs point out the importance of looking at more factors than yield in making cultivar choices. An example of this is 'Plateau', which has done well in terms of yields but has had significant problems with double kernels. It is also important to consider bloom date and disease susceptibility in choosing a cultivar for your individual situation. 
